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Introduction. Malaria is a major cause of morbidity andmortality worldwide, requiring individual and environmental level controls
to prevent its adverse morbidity effects. This study examined reproductive-aged women’s knowledge and care-seeking practices
for malaria prevention and control in Ghana. Methods. The 2016 Ghana Malaria Indicator Survey data for reproductive-age
women was analysed (n=5,150). Multilevel mixed-effects logistic regression model was used to determine factors associated with
reproductive-aged women’s knowledge and care-seeking practices for malaria. Results. 62.3%, 81.3%, and 64.6% knowledge levels
on causes, signs/symptoms, and prevention of malaria were found, respectively, among respondents. Age, wealth and educational
status, religion, region, and place of residence (rural) were found to significantly influence respondents’ knowledge of causes,
signs/symptoms, and care-seeking practices for malaria. A 15% differential among Insecticide Treated Nets (ITNs) awareness
and use was found. Increasing age (≥35 years) was associated with increasing knowledge of malaria. Regional variations were
observed to significantly influence knowledge of malaria treatment. Conclusion. Though ownership of ITNs and knowledge of
malaria prevention were high, it did not necessarily translate into use of ITNs. Thus, there is a need to intensify education on the
importance and the role of ITNs use in the prevention of malaria.
1. Introduction
In Ghana, malaria is a major cause of death and other
socioeconomic losses due to morbidity and social, economic,
and health implications [1–5]. Aggregate estimates from the
district health information data show that about 2000 deaths
in Ghana are attributable to malaria, with approximately
48% of these case fatalities affecting children under 5 years
[6]. Plasmodium falciparum accounts for 80-90% of malaria
reported morbidity issues in Ghana, particularly among
pregnant women and children under 5 years [7].TheNational
Malaria Control Programme (NMCP) which became opera-
tional in 1999 sets up the modalities to reduce the burden of
malaria nationally [8].
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Malaria control interventions such as the introduction of
Insecticide Treated Nets (ITNs), Indoor Residual Spraying
(IRS), and Rapid Diagnostic Tests (RDTs) which form part
of key strategies in Ghana have contributed significantly to
malaria control in Ghana [9]. World Health Organization
(WHO) advocates amix of strategies to combatmalaria, from
an increased awareness of malaria causes and prevention,
improvements in surveillance, and advances in new vaccine
control mechanisms [10]. A new strategic plan (2015-2020)
against malaria in Ghana provides a renewed framework to
reduce malaria-related mortality rates by 75% in 2020 [2, 9,
11].
Pregnant women and children under 5 years remain
vulnerable in the epidemiology of the malaria disease world-
wide. According to national estimates from the 2016 Ghana
Malaria Indicator Survey (GMIS) report, about 54.3% of
women of reproductive age (15-49 years) suffer frommalaria-
related morbidities [12]. Though there are recent Knowledge,
Attitudes, and Practices (KAP) studies on malaria in Ghana,
most are limited to district and regional level data [13–15].
In reviewing national level studies on malaria morbidity in
Ghana, we found only recent reports from implementing
partners of the 2016 GMIS. No study was found to have
applied the 2016 GMIS data to examine knowledge and
treatment practices among a specific population group such
as women of reproductive age. The 2016 GMIS serves as
a useful database to further understand the clinical and
nonclinical aspects of malaria and address its morbidity
concerns in Ghana. To scale up efforts towards malaria eradi-
cation, a heightened awareness of knowledge and treatment
practices among varied subpopulation groups in Ghana is
relevant, an identified gap that this study seeks to close
in Ghana. The study examined reproductive-age women’s
knowledge and care seeking for malaria prevention and
control inGhana. Since reproductive-agewomen’s productive
lives affect other household member health needs [16],
addressing reproductive-age knowledge and care seeking for
malaria prevention is important to the overall promotion
of health and well-being at the family level. Policy and
future study suggestions presented in this study are useful
for improving control strategies in Ghana and in malaria
endemic areas in other countries in Sub-Saharan Africa
(SSA).
2. Materials and Methods
2.1. Data. Data from the 2016 GMIS were analysed. The
survey was implemented by partners made up of Ghana
Statistical Service (GSS), National Public Health Reference
Laboratory (NPHRL), DHS Program, PATH-MACEPA, the
Malaria Consortium, Center for Disease Control (CDC),
and the Carter Centre. The survey collected data on the
epidemiology of malaria and household behaviours regard-
ing malaria prevention and treatment in Ghana. Infor-
mation collected included ownership and use of Insecti-
cide Treated Nets (ITNs), Indoor Residual Spraying (IRS)
with insecticides, treatments for fevers in children under 5
years of age, malaria and its prevention among pregnant
women, and biomarker test for anaemia and malaria among
pregnant women and children. For the purpose of this study,
knowledge and care seeking related variables on malaria
among reproductive-age women (15-49 years) were anal-
ysed.
2.2. Independent Variables. We included twelve (12) inde-
pendent variables, after partial least squares regression (PLS)
analysis was conducted to remove any variables that may
have correlated effects in the final regression. Independent
variables included in the final model were age, wealth index,
spatial location (region), place of residence, ownership of
bed net, sleep under mosquito bed, pregnancy status, type
of mosquito bed net(s) slept under which were used in the
analysis as presented in the original data file. Educational
status was recategorized into three levels: no education,
primary, and secondary, while religion was recategorized into
4 responses: Christianity, Islam, Traditional, and no religion.
Parity status was recategorized into 4 responses: nulliparous
1-2 births, 3-4 births, and 5+ births. Type of toilet facility
at household type was recategorized into 4 groups (flush
toilet, pit latrine, open defecation, bucket type, and not a
Dejure).
2.3. Dependent Variables. Two main outcome dichoto-
mous variables were assessed as presented in Table 1:
(1) overall knowledge of malaria causes, signs, symptoms,
and prevention and (2) care-seeking practice assessed by
respondent’s awareness that malaria is covered by health
insurance. In order to get an index variable to repre-
sent each level of the outcome measure on knowledge
(causes, signs, symptoms, and prevention), mean scores
were estimated for knowledge of causes, signs, and symp-
tom/prevention. All mean scores below average mean score
were considered poor knowledge while means scores from
mid-point upwards as good knowledge (see Table 2).
Care-seeking practice was assessed using the single vari-
able, awareness that malaria is covered by health insur-
ance.
2.4. Statistical Analysis. Descriptive profile of respondents
was determined first, followed by multilevel mixed-effects
logistic regression model to assess binary or binomial
responses with suppress constant term from the fixed-effects
equation. Multilevel logistic models (MLLM) were used to
examine the influence of the effect of independent variables
on dependent variables, using suppress constant term from
the random-effects equation and restricted maximum likeli-
hood estimation with displaying constraints.
MLLM was appropriate for this research due to the
cluster sampling design adopted in the MIS data collection
process. The MLLM allows one to account for the clustering
of socioeconomic characteristics within clusters of higher-
level units when estimating the effect of subject and cluster
characteristics on subject outcomes [17] which in our case is
knowledge of causes, signs and symptoms, and prevention
of malaria. Stata version 14 was used to analyse all data.
Statistical significance was considered at 𝛼=0.05.
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Table 1: Index variables and their descriptions from data file.
Index variables Variables description
Knowledge of causes of malaria
Thirteen (13) dichotomous variables with responses on eating and work habits,
personal and environmental hygiene, bites from mosquitos, houseflies and
hereditary factors, and other causes were used. Average scores were created on this
item.
Knowledge of signs and symptoms
Ten (10) dichotomous variables that assessed respondents’ views on body fevers,
vomiting, appetite, body weakness, cough/chills, urine colour, bitterness in mouth
and other signs and symptoms. An ordinal scale was created to assess good and
poor knowledge.
Knowledge of prevention/protection from malaria
Eleven (11) dichotomous variables that collected information on respondents use of
ITNs, use of mosquito repellents and sprays, personal and environmental hygiene,
use of protective cloths, and household strategies to prevent mosquito bites. An
ordinal scale was created to measure good and poor knowledge.
Treatment awareness under NHIS A single dichotomous variable that measured respondent’s awareness that treatmentfor malaria was covered under national health insurance.
Source: extracted from the GMIS 2016 data file for women.
Table 2: Grading scores for good and poor knowledge.
Level
Knowledge assessment scores
Cause Signs and Symptoms Protection
Score=0-6 Score=0-9 Score=0-7
Poor 0-1 0-2 0-1
Good 2-5 3-9 2-7
Mean (SD) 1.97(0.93) 2.5(1.16) 2.01(0.96)
3. Results
3.1. Sociodemographics of Respondents. A total of 5,150
women were surveyed during the 2016 MIS, 964 participants
(19%) were within 15-19 years, 880 (17%) within 25-29 years,
and 419 (8%) within 45-49 years. On wealth status, 1440
participants (28%) were in the poorest wealth quintile, 916
participants (18%) were within the middle wealth index, and
912 participants (18%) were in the richest wealth index. The
Northern region recorded the highest (12%) while Upper
West region recorded the lowest (9%) of survey respondents.
More than half (57%) of the respondents were educated
above secondary school level with 25% without any formal
education. More than half of respondents (54%) lived in
rural areas. Nulliparous women constituted 30% of respon-
dents, while multiparas (3+births) women constituted 40.8%.
The correlation coefficients of ever-experience for malaria,
knowledge ofmalaria, knowledge of signs and symptoms, and
knowledge of protection of malaria are presented in Table 3.
3.2. Knowledge of Malaria Causes and Preventions. About 6
out of 10 reproductive-aged women were aware ITNs can
prevent malaria (see Table 4). However, only 47% slept under
ITN the night prior to survey. About half (51%) of the
respondents reported the use of pit latrines as toilet type at
the household level. Open defecation was practiced by 27%
of the sampled population. Regarding knowledge of causes of
malaria, 37% were found to have poor knowledge while 62%
had good knowledge. About 8 out of 10 women, however, had
good knowledge of signs and symptoms of malaria. About
35.4%had poor knowledgewhile 65%had good knowledge of
prevention practices. Overall, 60% of respondents registered
as members of the national health insurance scheme.
3.3. Associations regarding Knowledge of Causes of Malaria
among Respondents (Adjusted). Table 5 presents results of
knowledge of causes of malaria and their associations among
respondents. Relative to women aged 15-19 years, women
aged 20-24 and 30-49 years were significantly associated
with women with good knowledge of the causes of malaria.
Women in richer wealth quartile were significantly associated
with women with good knowledge of causes of malaria,
compared to women in richest wealth quartile. Women in 6
regions (Western, Central, Volta, Northern Upper East, and
Upper West) were significantly associated with those with
good knowledge of causes of malaria, compared to women
in the Greater Accra region. Women with no education had
a significant association with good knowledge of causes of
malaria compared to women educated to secondary and
above level. Women in rural areas had a significant associ-
ation with good knowledge of causes of malaria, compared
to urban women. Surprisingly, noneducated women were
significantly associated with women with good knowledge
of causes of malaria, compared with women educated at
secondary level.
3.4. Associations regarding Knowledge of Signs and Symptoms
of Malaria. Age, wealth index, region, educational status,
place of residence, household toilet type, and religion were
significantly associated with women with good knowledge
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Table 3: Correlation of ever-experience of malaria, knowledge of causes, signs, and symptoms and protection of malaria.
Variable EM KCM KSSM KPM
EM 1
KCM 0.061 1
KSSM 0.1285 0.3067 1
KPM 0.0527 0.4528 0.3832 1
Note: EM=episodes of malaria; KCM=knowledge of causes of malaria; KSSM= knowledge of signs and symptoms of malaria; KPM= knowledge of protection
of malaria.
of signs and symptoms of malaria (see Table 6, model 2).
Increasing age showed increasing odds on knowledge of signs
and symptoms of malaria as presented in model 2. Women
aged 35-39 years [aOR=2.23, 95% CI: 1.68-2.95], 40-44 years
[aOR=2.16, 95% CI: 1.59-2.89], and 45-49 years [aOR=2.34,
95% CI: 1.68-3.24] were more likely to have good knowledge
of the signs and symptoms of malaria compared to women
aged 15-19 years. Increasing wealth also showed increased
odds for knowledge of signs and symptoms.However, women
in poorest and poorer wealth groups were significantly
associated with women with good knowledge of signs and
symptoms, compared to women in richest wealth group.
Women from Western, Ashanti, Northern, Upper East, and
UpperWest regionswere significantly associatedwithwomen
with good knowledge of signs and symptoms of malaria,
compared to women in the Greater Accra region.
Across regions, women in the Volta andNorthern regions
had significant and high odds for good knowledge of signs
and symptoms, compared to women in the Greater Accra
region (aOR=2.70, 95% CI 0.81-4.04) and (aOR=2.09, 95%
CI 1.41-3.11), respectively. Uneducated women and those
educated to the primary level were significantly associated
with women with good knowledge of signs and symptoms
of malaria. Women who belong to traditional and other
religious affiliations were also significantly associated with
women with good knowledge of signs and symptoms, com-
pared to women who belong to the Islamic religion.
3.5. Associations regarding Malaria Prevention. Women aged
20-39 years were significantly associated with women with
good knowledge of malaria prevention, compared with
women aged 15-19 years in regression model 2. Increasing
wealth showed increasing odds regarding good knowledge
of malaria prevention. In Table 7 (model 1), women in
richer wealth index were significantly associated with those
with good knowledge of prevention of malaria, compared
to women in the richest wealth index. However, in model
2 (adjusted), women in the richer wealth index were not
significant regarding good knowledge of malaria prevention.
Women in 2 regions (Western and Volta) were significantly
associated with women with good knowledge of malaria
prevention, compared to women in the Greater Accra region.
Relative to women in urban areas, women in rural areas were
significantly associated with those with good knowledge of
malaria prevention. Women who belong to other religious
status were significantly associated with those with good
knowledge, relative to womenwho belong to Islamic religion.
Uneducated women and those educated at primary level were
significantly associated with women with good knowledge of
malaria prevention, compared to higher educated women.
3.6. Associations regarding Care Seeking for Malaria Treat-
ments. Women in 7 regions (Western, Volta, Eastern, Brong
Ahafo, Northern, Upper East, and Upper West) showed
significant association with women who knew malaria treat-
ment was covered under national health insurance, com-
pared to women in the Greater Accra region (see Table 8).
Women in the Upper East and Brong Ahafo regions had
the highest odds of women who knew that malaria treat-
ments were covered under health insurance, compared to
women in the Greater Accra region (aOR=3.73, 95% CI
2.55-5.44) and (aOR=3.41, 95% CI 2.43-4.79), respectively.
Relative to women in urban areas, women in rural areas
were significantly associated with women who knew malaria
treatment was covered under the national health insurance
scheme. Nulliparous women were significantly associated
with women who knewmalaria treatment was covered under
national health insurance scheme, compared to women with
parity level of 5 and above. Relative towomenwho slept under
mosquito net, women who did not sleep under any mosquito
net were significantly associated with those with knowledge
that malaria treatments are covered under the national health
insurance scheme.
4. Discussion
Reproductive-age women had good knowledge associated
with the causes, signs/symptoms, and prevention of malaria.
This study found a 15% differential among ITNs awareness
and use among reproductive-age women Ghana. This indi-
cates an awareness-practice gap for malaria control among
reproductive-age women in Ghana, which has long been
documented in other studies [18, 19]. Similarly, our finding
is consistent with the 2016 GMIS report that documented a
66% of household population inGhana having access to Long
Lasting Insecticide Net (LLIN) with only 42% of households
sleeping under a net the night before the survey [12]. Novel
approaches for easy adoption and use of ITNs need to be
piloted in future funded studies to generate evidence on
scaling up ITNs use in Ghana.
In Ghana, contextual demographic factors have been
found to influence the knowledge-practice nexus regard-
ing malaria control and prevention, with households with
children under 5 years and pregnant women likely to have
positive attitudes and practices towards malaria prevention
[14]. Community level misconceptions on malaria control
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strategies and beliefs affect ITN use in Ghana [20, 21].
Behaviour change communication (BCC) strategies that
address community level misconceptions and social beliefs
on ITNs use could improve use among all population groups
in Ghana. Studies in Ethiopia, Nigeria, Tanzania, Zambia,
and Zimbabwe [22–26] found community and individual
level factors that influence knowledge-practices differences,
as found in Ghana.
4.1. Causes, Signs/Symptoms, Prevention, and Care Seeking for
Malaria. Age, wealth and educational status, religion, region,
place of residence (rural), and sleeping under ITNwere found
to significantly influence reproductive-age women’s knowl-
edge levels regarding causes, signs/symptoms, prevention,
and care-seeking practices for malaria. The study finding
reflects existing evidence in Ghana [27, 28], other African
countries [29, 30], and developing countries [31] of the
role of individual, social, environmental, and health system
determinants of malaria among varied population groups.
Nonuse of ITN was found to be statistically significant
and associated with poor knowledge related to care seeking
among reproductive-age women inGhana. Specifically, it was
found that womenwho did not sleep undermosquito bed net
have poor knowledge of care seeking in the study. Malaria
messaging targeting particular poor behavioural attitudes in
Ghanamay seem low, explainingwhy only 41% of women (15-
49 years) heard of malaria messaging in the last 6 months
prior to the survey [12]. At the policy level, more targeted
education programs that seek to sustain behaviour practices
need to be stepped up so that health facilities and district
environmental health officers can help improve women and
other caregiver’s knowledge levels on malaria prevention and
care seeking.
This study further posits that knowledge of the causes,
signs/symptoms, and prevention of malaria among women
aged 35 and older is high among reproductive-age women
in Ghana. The findings show that increasing age (≥35 years)
of a woman increases her knowledge levels on the causes,
signs/symptoms, prevention, and care seeking for malaria,
compared to young women. While this study did not draw
causal links between older women knowledge and how these
translate into malaria prevention strategies at the individual
level, it can be posited that older women who have had
previous malaria episodes have a high likelihood to know
about causes and prevention strategies. Older women might
have had several exposures to malaria messaging compared
to younger women. It should be noted that this finding does
not mean older women will necessarily translate knowledge
to improved health behaviour since another study in Ghana
found nondoers were more knowledgeable about malaria
than doers [32].
Socioeconomic status (SES) measured through wealth
status (poorest and poorer) and low education (no edu-
cation) had undesirable outcomes regarding knowledge
of signs/symptoms and prevention/coping mechanisms for
malaria. Women in poorest and poorer wealth indices and
those with no formal education were less likely to have
knowledge regarding the signs and symptoms as well as
malaria prevention compared to those in richest wealth
group. In contrast, women with high wealth status (richer
wealth quartile) were found to have a 125% likelihood of
improved knowledge levels of the causes of malaria among
reproductive-age women. Effects of poverty on poor knowl-
edge of malaria from this study embody long held proposi-
tions that refer to malaria as a disease of poverty [33, 34].
However, other factors beyond poverty and socioeconomic
status such as educational effects for early care seeking have
been documented as vital in offsetting poverty and malaria
care seeking among children in Gambia [35].
This study also found that significant regional differ-
ences exist regarding knowledge of causes, signs/symptoms,
and prevention in Ghana. Regional variation of malaria
among children in Ghana is reported [36], but not among
reproductive-age women. Reproductive-age women in 3
regions: Ashanti, Brong Ahafo, and Eastern regions were
observed to have the highest odds of association regarding
poor knowledge of the causes of malaria. Reproductive-age
women in Western Region were observed to have the lowest
odds of association for poor knowledge of causes for malaria.
The Volta and Northern regions had high odds of association
regarding poor knowledge of signs/symptoms of malaria
among reproductive-age women. Regional differences of
knowledge-related measures among pregnant women and
at the household were also reported in the 2016 GMIS
report [12]. In addition, poor knowledge levels on causes
and prevention of malaria were significantly associated with
women who lived in rural areas. Despite that more than
half of the population surveyed in the 2016 MIS was rural,
majority of themwere more likely to have good knowledge of
care seeking with regard to malaria.
Nonawareness of malaria treatment covered by national
health insurance was influenced by region, place of residence,
and sleeping under amosquito net. Reproductive-age women
in four regions (Volta, Brong Ahafo, Upper East, and Upper
West) had higher odds (>3) of not being aware malaria
treatment was covered under health insurance. Additionally,
rural women had higher odds of being unaware malaria
treatment is covered by national health insurance. We also
found reproductive-age women who did not sleep under a
mosquito net had lesser odds of not being aware national
health insurance covers malaria treatment.
The study has some limitations. Data used for analysis
in this study is secondary and cross sectional, leaving little
chance for assuming causality of associations. Secondly,
malaria aetiology and outcomes may be influenced by other
several factors (individual, environmental, and health sys-
tem)whichmaynot have been present however in the dataset,
thus excluded from our analysis. The data is however a
national representative and hence provides strong evidence
of context factors that shape reproductive-age women views
on malaria prevention and care seeking. The 2016 GMIS pre-
sented results at household levels for ITNs use and knowledge
of causes of malaria based on individual variables. This study
however estimated knowledge of outcomes based on index
created from a cluster of variables. Methodologically, the
importance of composite variable index to explain variations
in health has been documented [37]; hence, the use of
16 Journal of Tropical Medicine
composite index in assessing knowledge related outcomes for
malaria is useful.
5. Conclusions
This study found that age, wealth and educational status,
religion, region, and place of residence (rural) significantly
influence reproductive-age women knowledge levels regard-
ing causes, signs/symptoms, and prevention ofmalaria. Older
women (≥35 years) had higher likelihood of good knowledge
levels of the causes, signs/symptoms, and prevention of
malaria, compared to young women. Regional variations
exist on knowledge levels and care seeking for malaria,
with rural residents more likely to have poor knowledge
and care seeking for malaria. Our study also observed a
15% differential among ITNs awareness and use among
reproductive-age women Ghana. Thus, there is a need to
intensify health education on malaria and the benefits of
the use of mosquito nets at all levels. Furthermore, free
distribution of mosquito nets should be scaled up to attain
higher coverages. In addition, a collaborative effort among
partners including the use of new technologies to vector
imaging could help scale up efforts to improve knowledge and
care seeking for malaria prevention and control in Ghana.
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ITN: Insecticide Treated Nets
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NPHRL: National Public Health Reference Laboratory
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RDT: Rapid Diagnostic Tests
SSA: Sub-Saharan Africa
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